Changes in intra- and extrahepatic VLDL in the rat following acute injury by thioacetamide. A morphometric and biochemical study.
The effect of a single dose of TAA (100 mg/kg body weight) on intra- and extrahepatic lipoproteins of the very low density (VLDL) type was studied in rats by morphometric and biochemical methods. For a better quantification of VLDL in the periportal (zone 1) and centrilobular (zone 3) hepatocytes of control and TAA-intoxicated livers, colchicine was used as an inhibitor of hepatic lipoprotein secretion. Generally, there exists a great functional heterogeneity between the hepatocytes of zone 1 and 3 in the colchicine-treated controls manifested in a significantly different accumulation rate of VLDL particles. The mean number of VLDL particles per vesicle, the mean secretory vesicle size and the volume density of the electron-lucent secretory vesicles are two times larger in hepatocytes of zone 1 than zone 3. The volume of the VLDL particles amounts to 7.3 X 10(-5) microns3 and 22 X 10(-5) microns3 in the peri- and centrilobular regions. On the other hand, there is no significant lobular-zonal difference in the number of light and dark secretory vesicles. Within 48 h TAA treatment causes a reduction in the number of VLDL particles/100 microns 2 in zone 1 and 3 by 66% and 61%, whereas the number of light secretory vesicles is decreased by 31% and 58%, respectively. The volume density of the latter is significantly diminished only in zone 1. Moreover, the VLDL particle volume is reduced to nearly 50% in each lobular zone examined. The data obtained after TAA treatment from the electron-dense secretory vesicles do not differ significantly from those of the colchicine-treated controls. Acute TAA intoxication lowers the hepatic VLDL-TG output by about 50% in comparison with controls. The steady state of the serum TG concentration after TAA application implies that the clearance of TG from the serum must be diminished to the same extent as the hepatic TG output is found to decrease due to acute liver injury. The results presented here support our view that acute TAA intoxication lowers the hepatic VLDL output by inhibiting the intracellular formation of VLDL. The intrahepatic degradation of the newly synthesized VLDL seems to be unaffected. Despite the fact that the substructure of the hepatocytes in zone 3 is much more changed than in zone 1 after TAA treatment the quantitative data on the VLDL secretory products provide evidence that the process of lipoprotein formation is disturbed to nearly the same extent by TAA both in zone 1 and 3.